YfhJ, a molecular adaptor in iron-sulfur cluster formation or a frataxin-like protein?
The yfhJ gene is part of the isc operon, which encodes the machinery devoted to assemble iron-sulfur clusters in prokaryotes. Its transcript is a small acidic protein that binds the desulfurase IscS, which is essential in iron-specific metabolic pathways. To understand its cellular role, we have characterized the structure of YfhJ in solution and its interactions with potential cellular partners. It contains a modified winged helix motif, usually present in DNA binding proteins, and is able to bind iron cations. The IscS interaction surface is the same as that involved in iron binding. This observation and the pattern of conservation through species strongly suggest that YfhJ is a molecular adaptor that is able to modulate the function of IscS in iron-sulfur cluster formation. The remarkable similarity between the in vitro behavior of YfhJ and that of the protein frataxin also suggests new hypotheses regarding the functional role of both proteins.